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Bovine Leptospirosis 
Dr. K. R. Reinhard* 
BOVINE leptospirosis in the United States was first rec.ognized in 1944 
and has now been reported in a total of 
11 states. The indications are that the 
disease is widespread and as more vet-
erinarians become acquainted with the 
disease it probably will be shown to be 
present wherever large, shifting popu-
lations of cattle exist. 
The diagnosis of bovine leptospirosis 
can be difficult; its manifestations vary 
from a peracute course with icterus, hem-
oglobinuria and sudden death to a sc.arce-
ly perceptible disease characterized by 
slight chronic debility. When a large 
number of case histories are assembled 
and studied it becomes apparent that there 
can be no clearcut classification of the 
disease into c.linical "forms" or types, for 
there is an intergraduation in severity 
from the rapidly fatal cases to inapparent 
infecticns. 
The accumulation of field reports and 
studies on experimental infections have 
yielded an understanding of the basic 
nature of bovine leptospirosis. Reduced 
to its simplest elements, the syndrome 
consists of at least the following phases: 
1. Incubation period 
2. Septicemia with febrile reaction 
3. Hemolytic anemia 
4. Interstitial nephritis 
* Ed. note: Dr. Reinhard received his B. S. de-
gree from Muhlenberg College in 1936; his M.S. 
in Bacteriology from Pennsylvania State Col-
lege in 1940; D.V.M. from Cornell in 1949 and 
Ph.D. in Veterinary Bacteriology from Cornell 
in September 1950. Since then he has been with 
the Department of Bacteriology of the Univer-
sity of Kentucky. 
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The duration of the incubation period, 
the time between inoculation with the 
agent and the stage of fever, is not known 
for natural infections but is thought to be 
about the same as that found in expEri-
mental infections; i. e., one to two weeks. 
After this period the febrile stage lasting 
from two to five days sets in and body 
temperatures may rise as high as 1070 F'. 
Hemolytic anemia begins during the 
period of incubation and often is well ad-
vanced at the time of fever. In mast cases 
the anemia remits two to three weeks 
after infection. Interstitial nephritis is al-
so well established at the time of septi-
cerna and is the most persistent lesion, 
lasting as long as eight weeks. 
Symptoms 
These conc.epts of the fundamental 
nature of the disease make the variable 
clinical picture more understandable and 
less confusing. Following is a list of the 
more important signs of bovine leptospi-
rosis: fever, hemoglobinuria, icterus, 
anorexia, depression, weight loss, abor-
tion and decreased lactation (thickened 
milk) . 
The fever acc.ampanies the stage of lepto-
spiremia. The greatest amount of depres-
sion and anorexia occur at this time and 
diarrhea is a frequent concommitant sign. 
In cases observed by the author these 
signs remitted soon after the febrile stage. 
Hemoglobinuria and icterus are caused 
by a rapidly-developing hemolytic anemia. 
The liver and spleen are natural routes of 
salvage and elimination of blood pigments, 
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but when their facilities are overtaxed, 
excess free hemoglobin spills over into 
the urine and the degradation products 
may ac.o::umulate in the tissues and body 
fluids to produce icterus. The icterus 
therefore is of retention type, but this 
point is not fully explored for seme liver 
necrosis does occur and in severe cases 
the icterus may be complicated by hepa-
tic malfunction. The sudden deaths seen 
in bovine leptospirosis are probably due 
to the rapid redudion of red cells to the 
extent where there is insufficient oxygen 
transfer. It must be emphasized that 
hemoglobinuria and icterus are not con-
stant signs of leptospirosis and actually 
have been found in the minority of the 
cases of the outbreaks studied thus far. 
Hemolytic anemia occurs to some degree 
in all cases, but hemoglobinuria and ictEr-
us are present only when a great amount 
of hemolysis occurs rapidly. In the au-
thor's experienc.e, hemoglobinuria has 
been found to persist in some cases ever 
a period of several days and to the extent 
of coloring the urine an opaque brownish 
black; while in other cases hemoglob-
inuria has been observed in but cne 
micturition sample and with the presence 
of only a slight pink or cherry-red color. 
Weight loss, which may be extreme in 
some cc:ses, starts during the fever and 
may last as long as six weeks. There may 
be other signs of debility as well, such as 
a rough hair coat and dec.reased activity. 
The dehydration of fever, transitory an-
orexia, anemia and chronic interstitial 
nephritis all are deblitating factors and 
probably involved in the weight loss. 
Abortion has been found in a number 
of the outbreaks studied. It is not known 
whether the Leptospira cause this directly 
or whether it is a result of phsiological 
debility. However, Mathews has demon-
strated argentophile filaments, presum-
ably Leptospira, in the membranes of 
fetuses aborted during the course of the 
disease. This finding may indic.otte that 
the agent is directly involved in abortions. 
A constant sign in lactating cattle is a 
marked drop in production with a thicken-
ed, yellowish or blood-tinged milk. There 
is no evidence to show that a true mas-
titis is present even though Lepotospira 
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have been cultured from the abnormal 
milk taken during the febrile stage. Little 
and other authors have emphasized that 
a flabby consistency of the udder is a 
constant sign. On the other hand, Tierney 
found that the udders were hardened in 
the leptospirosis cases he attended. It is 
probable that concurrent bacterial mastitis 
at times prevents the clear-c.ut demon-
stration of this sign. 
Nephritis 
The interstitial nephritis is not indi-
cated very well by the physical signs, al-
though it may contribute to the weight 
loss ani prolonged convalescence. Oc-
casionally it can be deteced by testing the 
urine for the presence of coagulable pro-
tein. It is most definitely determined by 
slaughter, for it produces the picture of 
"white-spotted kidney." In the small 
number of cases which have been studied 
thoroughly by clinicopathological techni-
ques, uremia has not teen found to l::e a 
complicating factor. Further studies on 
severe cases are m:eded to sub3tantiate 
this fact. 
The interstitial nephritis is the most 
significant phase of the disease in relation 
to epidemiology and control. In some 
instances Leptospirae are given off in the 
urine during the stage of chronic inter-
stitial nephritis. Leptospirae have been 
found in the kidneys and in the urine of 
animals as long as six or eight weeks after 
inoculation. Carrier animals evidently 
serve to spread the disea~e within and be-
tween herds. In all of the outbreaks with 
which the author is familiar, the occur-
rence of the disease was associated with 
assembly of a herd or a purchase of 
replacements through usual sales chan-
nels. 
There are many important aSl=ects of 
bovine leptospircsis such as thErapy rnd 
control which are not discussed here for 
lack of space. However, the first step in 
control of a disease is its recognition by 
the veterinariFn in the field in order that 
its incidence and importance can be assay-
ed. An understanding of the basic nature 
of a disease, especially when the physical 
signs are highly variable, is the first step 
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toward intelligent and accurate diagnosis. 
The concepts presented here will un-
doubtedly be modified or augmented by 
further research, but it is hoped that they 
will be of service to those who will have 
to deal with the syndrome of bovine 
leptospirosis. 
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Pregnancy Test 
Two scientists on the staff of the Uni-
versity of Calcutta have found that, while 
the frog test for human pregnancy is 
not applicable to cows, in the limited 
number of tests which have been made, 
the injection of a solution of cow dung 
into a male frog or toad wil cause a 
rapid release of spermatozoa if the dung 
is from a pregnant cow. They claim that 
the test detects pregnancy as early as the 
55th day after conception. 
In civil defense plans prepared in New 
Jersey, veterinary clinics and hospitals 
are designated as medical first-aid sta-
tions for periods of possible acute emer-
gency. 
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